Panama) is a culturally diverse region considered a conservation priority due to its biotic richness and high endemism. The Convention on Biological Diversity (CBD) sets out obligations and objectives for national parties to cope with biodiversity reduction, and encourages these national parties to develop measures to conserve and manage biodiversity. This paper presents trends in Mesoamerican countries in the implementation of the CBD, specifically in relation to the general measures for conservation and sustainable use (Article 6), identification and monitoring (Article 7), and in situ conservation (Article 8) derived from examination of reports from the CBD National Reports unit, questionnaires to national focal points, and interviews in the field. In general, there was increased effort toward CBD implementation and related issues. The scientific capacity, political stability, and accessibility to resources in each country, however, influenced the rate at which capacity was being built and the relative importance governments afforded to each of the CBD articles. Lack of resources or institutional limitations are identified as major impediments to fulfilling obligations. The CBD is also poorly known among actors in civil society and at several levels of administration. Overall, Costa Rica and Mexico are exceptions in the region with regard to inventory and monitoring, and the efforts to incorporate biodiversity into broader intersectoral policies. However, the measures required to ensure the fair and equitable sharing of benefits arising from biodiversity are poorly developed, or not developed at all, in the region. It is pivotal that, since Mesoamerica is one of the poorest regions in the world, any attempt to conserve biodiversity in the region must include sustainable use and equity.
INTRODUCTION
Mesoamerica (Southern Mexico, Guatemala, Belize, El Salvador, Honduras, Nicaragua, Costa Rica and Panama) is an area with common historical, political and ecological features. In the region many crops of global importance have been domesticated (FAO [Food and Agricultural Organization of the United Nations] 2001). High species richness diversity, and endemism have been widely documented (see Simpson 1964; Duellman 1966; Cook 1969; Wilson 1974; Wake & Lynch 1976) . Nine thousand endemic plants and numerous vertebrates belong to the region (Table  1) . As a whole, the region is moderately forested (Table 2) , has a broad range of vegetation and forest types, including lowland, montane or alpine forests (FAO 1999) .
The role that local groups have played in nurturing cultural and wild diversity is considerable in many nations of Mesoamerica. Indigenous peoples represent significant proportions of the population in many Mesoamerican nations (World Bank 1998) . The indigenous population is estimated to be between 47% and 55% of the entire population in Guatemala (World Bank 1998) . It is lower in other Mesoamerican countries: less than 1% in Costa Rica and El Salvador, 5-7% in Nicaragua, Panama and Honduras, and 10% in Belize. The majority of the indigenous people are based in remote countryside (World Bank 1998) . Most of the continuous tracts of forest are located inside territories traditionally inhabited by indigenous people (Nietschmann 1995) .
Deforestation is one of the major threats to biodiversity in the region, one steadily increasing form being the conversion of forest into agricultural or pasture lands. This conversion has particularly resulted from government-induced or spontaneous migration, infrastructure development and insecure land tenure systems (De Jong et al. 2000) . In the northern part of the region, oil prospecting and exploitation are additional major threats to biodiversity because of the associated impacts, for example increasing fragmentation, road construction, impacts on local economies, and increased numbers of new settlements (De Jong et al. 2000) .
The region has also been the scene of violent confrontations during the last decades; civil wars developed in Guatemala, El Salvador and Nicaragua. At the beginning of the last decade, armed conflict ended in Nicaragua, followed by El Salvador and, finally, Guatemala. (Universidad de San Carlos de Guatemala 1997; World Bank 1998; Oficina de Derechos Humanos del Arzobispado de Guatemala 1998; Luciak 2000) . Land tenure systems, and security, and access to resources fed the conflicts in all three cases where nearly 80% of the population live in extreme poverty, while 85% of the land is in the hands of 2% of the population (World Bank 1998) . At present, land tenure security and access to land remains as one of the most sensitive issues in the region.
Today the area is considered a high conservation priority with respect to biodiversity (Mittermeier et al. 1998) . Mesoamerica is thus attractive for many stakeholders, both international and national conservation non-governmental organizations (NGOs), pharmaceutical companies, research groups, local and indigenous people, and tourism investors. Stakeholders' interests can be conflicting in many cases, the definition of rights of access to resources and the distribution of benefits arising from the use of biodiversity resources are often contested.
During the United Nations Conference on Environment and Development (UNCED) in Rio de Janeiro in June 1992, the Convention on Biological Diversity (CBD) was opened for signature. It entered into force on 29 December 1993 and currently has 183 parties. The main objectives of the CBD are (1) the conservation of biological diversity, (2) the sustainable use of its components, and (3) the fair and equi- are obviously interdependent, and inventory and monitoring are crucial for biodiversity-rich countries that usually lack enough resources for such activities. In situ conservation initiatives will reflect the level of development related to the previous Articles. To monitor the achievements of contracting parties, the Conference of the Parties (COP) has recommended that national reports should be submitted to the CBD secretariat twelve months before the following COP meeting (UNEP 2000) . In situ conservation is defined by the CBD as the conservation of ecosystems and natural habitats, and the maintenance and recovery of viable populations of species in their natural surroundings and, in the case of domesticated or cultivated species, in the surroundings where they have developed their distinctive properties. In situ conservation is, and will remain, by far the most important form of biodiversity conservation (Groombridge 1992) . Managing protected areas comprise the most common form of in situ conservation strategy practised. In addition, it is widely accepted and thought to provide opportunities for rural development, generating income and creating jobs, for example through research and tourism. However, effectiveness of protected areas as both conservation tools and development promoters, still needs to be seen. The costs of implementing the CBD are high, especially for developing countries. International support has helped with the design of national strategies. In other cases, governments have launched programmes to support conservation efforts through some kind of biodiversity use. Biodiversity prospecting is seen as one conduit to finance implementationrelated costs. Bioprospecting may be seen to have potential in a region with high biodiversity (Steck 1999; Mateo 2000) . Biodiversity prospecting or bioprospecting is defined as a process by which new, useful natural products are discovered, and can draw upon traditional knowledge (Berlin et al. 1999 . Its relation to conservation is based on the assumption that, through bioprospecting, developing countries could generate funds for building capacity for advanced technology and the conservation of biodiversity . At present there is not enough evidence supporting bioprospecting as a viable and sustainable activity that could per se promote biodiversity conservation (Dhillion & Amundsen 2000; Dhillion et al. 2002) .
Our intention in this paper is to present and discuss the status and process of CBD implementation, without drawing conclusions as to success or failure of implementation.
Among the activities we describe, not all are initially associated with the CBD. For example, in situ activities like designation of protected areas started prior to the CBD. In addition, the potential for conservation may be dependent on different forces, such as economic recession impacting the rates of deforestation. Therefore, we also examine how preexisting initiatives are now placed within the more recent CBD framework. Prior to presenting our findings on the implementation of the Articles, we examine the actors and costs involved in the process of implementation.
METHODS
We conducted interviews and used questionnaires at focal points (government offices that are designated to coordinate CBD-related work) in Mexico, Costa Rica, Guatemala and Nicaragua, namely individuals at the Ministry of Environment and Energy (MINAE) in Costa Rica, the Ministry of Environment and Natural Resources (MARENA) in Nicaragua, the Biodiversity Institute (INBio) in Costa Rica, the Technical Office for Biodiversity (OTECBIO) in Guatemala, and the Mexican National Commission for the Knowledge and Use of Biodiversity (CONABIO). A questionnaire was sent to all focal points in seven countries in the region; Honduras and Belize did not complete it. The questionnaire was a self-completion questionnaire, with closed questions and, at the end, some space for comments. The questionnaire inquired about the respondent's perception of issues related to Articles 6, 7 and 8 of the CBD. Questions focused on: the priority afforded by governments to implementation of Articles 6, 7 and 8; adequacy of resources for meeting the obligations derived from the CBD; the status of different programmes related to Articles 6, 7 and 8; the status of legislative measures, if there was legislation related to bioprospecting in the country; and actors involved in different programmes associated with the implementation of the CBD.
To monitor the achievements of contracting parties, the CBD has adopted the following mechanisms: the COP reviews the implementation of the Convention, each contracting party presents reports to the COP on measures that have been taken to implement the Convention, and a secretariat arranges meetings of the COP, under Articles 23. 4, 26 and 24 (UNEP 1992) . The COP has recommended that national reports should be submitted to the CBD secretariat twelve months before the following COP meeting (UNEP 2000); we therefore examined these national reports. National reports that were available at the CBD national report unit up to August 2001 were qualitatively analysed, available reports included those from Mexico, Guatemala, Belize, El Salvador, Nicaragua, Costa Rica and Panama.
We also conducted unstructured interviews with key informants during field visits to Costa Rica, Mexico and Guatemala between 1998 and 2001. Key informants included people working at the administrative unit of protected areas, researchers (ecologists and social scientists), people who work or had worked with programmes associated with the implementation of the CBD (National Biodiversity Strategy and Action Plan, inventory and monitoring) and with leaders in rural communities (Playon de la Gloria, Galacia and Flor del Marques in Chiapas, Mexico; Santa Cecilia, Brasilia and Birmania in Guanacaste, Costa Rica; and Ixcan, Guatemala). We asked them about their perception of different projects and programmes (bioprospecting and protected areas), how decisions were made, and to what extent they were involved in projects and programmes associated with the CBD.
RESULTS

Actors involved in CBD implementation
The implementation of the CBD depends on a number of actors at the local and regional level. Environment ministries or secretariats exist in all of the countries; two of them, namely Costa Rica's MINAE and Panama's Autoridad Nacional del Ambiente (ANAM), were created prior to adoption of the CBD, but most of them have been created recently (Table 3) . Costa Rica's INBio and Mexico's CONABIO deal with monitoring, inventory and related activities in these two countries. Universities are key actors in civil society that can support CBD implementation since much expertise and knowledge resides there. Other actors were difficult to identify; CBD and related issues do not appear to be a priority issue for civil society in the region. Although it is obvious that indigenous peoples' groups, local peasants and women are important stakeholders for CBD implementation, they were not revealed as significant in our analysis. An important group in the region is the intergovernmental Comision Centro Americana para el Ambiente y el Desarrollo (CCAD; Central American Commission for Development and Environment), created in 1989 by the presidents of the seven Central American countries to address deforestation (CCAD 1989) . In 1992, CCAD coordinated the development of a joint position (Agenda 2000) for the region at UNCED. After UNCED, CCAD supported the creation of the Central American Inter-Parliamentary Commission on the Environment (CCAD 2002). Recently, CCAD has supported Central American focal points to structure and deliver national reports for the COP. CCAD now aims to strengthen those national initiatives that seek to address natural resource management and to harmonize policies and national legislation with regard to sustainable development in the region. CCAD is placed at the highest political level in the region and could exert an impact on national decisions, policies and programmes.
Costs associated with CBD implementation
Many countries are experimenting with bioprospecting agreements and, at least in Costa Rica, the agreements appear to be viable (Table 3 ). INBio's biodiversity prospecting programme seeks out potential users of biodiversity and facilitates the flow of Costa Rican biodiversity samples and information for commercial research and development (Table 3 ). The royalties generated by this activity could contribute to the management of protected areas and eventually to Costa Rica's development economy. INBio negotiates payments to cover all its costs during the research process. In addition, 10% is given to MINAE to support conservation. Future royalties are also negotiated; any royalty will be shared equally with MINAE (Mateo 2000) . There are no agreements signed in any other country in the region, however Panama is considering ways of negotiating with a company (Table 3) . Even when there are no signed agreements in Mexico and Guatemala, national companies or research centres are collecting plants and related knowledge (Table 3 ).
Article 6: general measures for conservation and sustainable use
All Mesoamerican countries considered in this review ratified the Convention rather early, between 1993 and 1995 (Table  4 ). In addition, they made institutional arrangements for the CBD eventually to be incorporated into national policies (Tables 3 and 4 MINAE 2001) . The strategy has involved diverse groups, ranging from universities to indigenous people. However, in countries where the involvement of broad sectors of civil society is key, the participation of some groups has been limited; for instance, there has been limited participation from indigenous people, despite their significant numbers in the region.
The strategy in Costa Rica and Mexico has guidelines to incorporate biodiversity into broader policy and institutional decisions (CONABIO 1997; MINAE 2001) . Mexico and Guatemala have each a general act (Ecological Equilibrium and Environmental Protection), which incorporates some elements of biodiversity use and protected areas. There are no explicit policy or legal/regulatory frameworks specifically for the conservation or sustainable use of biodiversity in Belize, El Salvador, Nicaragua or Panama, and no guidelines for the incorporation of the CBD into national legislation. However, there is legislation that establishes protected areas: the National Park Systems Act, and the Forest Act in Belize; a draft Natural Protected Areas Act in El Salvador and Panama's Act 41 (passed in 1998). Costa Rica's legislative assembly passed the Biodiversity Act (Ley de Biodiversidad) in 1998, making it the first country to develop this category of national legislation in Mesoamerica (Mateo 2000) .
Within the different governments, the issue of protected areas has more importance than biodiversity, as reflected in budgets and the numbers of officers appointed to address the respective themes and legislative measures. There is general recognition of the need to incorporate biodiversity issues into policy decision-making, but usually there is a lack of political compliance in the governmental departments with this. One of the serious problems is that the CBD is not well known among politicians or civil society.
Article 7: identification and monitoring
The relative priority afforded to implementing identification and monitoring activities, as prescribed by Article 7, varies between countries. For Mexico, Nicaragua and Costa Rica, the priority is high even though the resources are limited. Selected fauna and flora groups and ecosystems have been inventoried and universities play an important role in the process in Mexico. Inventory activities are minimal in Guatemala, although universities and some international NGOs effect some inventory and monitoring. The Belize Biodiversity Information System summarizes zoological information in Belize; government agencies and NGOs are also collecting data on animal and plant species. Universities and NGOs have conducted inventories in El Salvador, and the information has been published, but there seems to be no real coordination and no clear priorities. However, some work is being done to develop a more comprehensive system for inventory and monitoring. In Nicaragua, inventory has been prioritized according to the availability of resources; for instance, at the species level, activities are restricted to some key groups and, at the ecosystem level, only major ecosystems are being identified. There are programmes to identify and develop means to monitor biodiversity components in Costa Rica, through INBio. For most countries, the amount of work required is much greater than the financial and technical resources that the countries can allocate or rely on externally. Universities, museums and other research institutions can play a role in this process, but these institutions usually lack basic resources. The clear exceptions are Mexico's CONABIO and Costa Rica's INBio.
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Article 8: in situ conservation
All countries in the region have a system of protected areas (Table 5 ) and, to some extent all countries are in the process of reviewing or expanding guidelines for the selection, establishment and management of protected areas. Criteria like species richness, endemism, species distribution, extinction risk, and ecosystem diversity are used as guidelines for the establishment of protected areas in Mexico. Protected areas are established in sites with high species richness, sites where endemic species, threatened species or species with limited distribution occur, or areas with high ecosystem diversity. Costa Rica on the other hand proposes a novel model for protected areas, integrating civil society into the management of the protected areas through the participation of NGOs in the financial mechanisms and fund raising. Most protected areas in Guatemala, Belize, Honduras, Nicaragua and Panama are managed centrally through governmental offices, but some efforts have been made to incorporate the private sector through co-management agreements or areas managed completely by NGOs.
The measures to ensure respect, maintain knowledge and practices of indigenous and local communities, and encourage the equitable sharing of the benefits arising from the use of such knowledge and practices, as prescribed by Article 8, are still very poorly developed or not developed at all in Mesoamerica. Panama is advancing national legislation and regulations in regard to benefit sharing and property rights. Mexico, Belize, Guatemala, Costa Rica and Nicaragua recognize the importance of developing legislation and regulation in regard to indigenous knowledge and encourage the equitable sharing of the benefits arising from the use of such knowledge, but no clear initiatives were identified.
DISCUSSION
Mesoamerican countries differ in their implementation of the CBD. Not all have developed along the same paths at the same time but, in general, there is a regional trend towards implementation of the CBD.
National reporting to the CBD is a key measure, which enables the COP to assess the overall status of the Convention's implementation. At the national level, the process will help governments to identify gaps, achievements and constraints to implementation. As shown by this study, national reporting is delayed in some cases or not fulfilled in other cases, which could be due to the relative importance governments afford to accomplishing the commitments of the CBD. National reporting, however, is not by itself a measure of the status and trends of diversity conservation in the country concerned.
It is important to note that all countries considered in this review have a governmental institution (ministry in most of the cases) that is responsible for the implementation of the CBD. The capacity of a government to formulate, enforce and evaluate policies will depend on institutional, financial and human resources (Rosendal 2000) . Government employees interviewed and reports constantly point out the lack of resources or institutional limitations as impediments to fulfil obligations in the cases considered in this review (MARN 1997; CONAMA 1999; CONABIO 2000; MINAE 2001) . Government officers and the levels of participation and involvement in the CBD's national strategy and action plans, show that the CBD is little known among key groups in society and at local levels of administration. This represents a problem when implementation achievements are evaluated, because it might be possible that the target groups are not really reached by institutions and policies.
With the exception of Costa Rica and Panama, all other ministries were created after 1992, which points to the CBD's role in triggering the formation of biodiversity institutions. Costa Rica has proved highly compliant towards CBD implementation, and has been pioneering in many aspects; the most remarkable are the biodiversity act and bioprospecting agreements that aim to fund conservation efforts. The response to the CBD through the creation of specific environmental ministries and their specific functions requires additional study across the region.
Inventory and monitoring activities are essential as information sources that could be used, among others, to provide a basis for further research, define management, guide policy 136 and decision-making, and provide information necessary for the sustainable use of natural resources (Reyers et al. 1998; Dhillion et al. 2002 Dhillion et al. , 2003 . Mesoamerican countries have developed very different trends with respect to inventory and monitoring. While Costa Rica and Mexico have strong structured programmes, the rest of the countries are rather weak in addressing these needs, limited mainly by funds and scientific capacity.
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Mesoamerican parties have identified in situ conservation as being important. The emphasis is mostly on protected areas and other aspects of Article 8 are poorly accomplished, particularly those regarding traditional knowledge and equitable sharing of the benefits arising from the use of such knowledge. This is particularly critical in the region since indigenous people groups are numerous and diverse, and have faced conflicts concerning their traditional territories and contested their legal rights for a long time (Nietschmann 1995) . For hundreds of years, these groups have been struggling to achieve recognition and respect for their rights and traditional ways of living and organization (Nietschmann 1995) . Since there is a strong positive relationship between the occurrence of indigenous territories and priority conservation areas, governments and the international community can no longer disregard the participation and involvement of indigenous people in conservation efforts (World Bank 2000) . Local groups' participation in protected areas is believed to improve conservation and biodiversity management (Brandon & Wells 1992; Wells & Brandon 1993; Kremen et al. 1998 Kremen et al. , 1999 Perrings & Lovett 1999) . Conflicts that need to be resolved, however, centre on indigenous groups and land areas that have been traditionally occupied, or rural inhabitants seeking land areas large enough to provide for biodiversity conservation, use and management. It has been argued by many that indigenous peoples' positive and active participation in forest ecosystem management can only occur if (1) they acquire legal rights over territories that are sufficiently large for sustainable resource management, with governments providing adequate legal and police protection to such territories, (2) the indigenous peoples are empowered to make decisions concerning the sustainable use and management of biodiversity in these territories, and (3) government provides adequate assistance to adapt to changing land-use technologies and needs (Nepal & Weber 1995; Venter & Breen 1998; Becker 1999; Brechin et al. 2002) .
Protected areas in the region take priority over any other in situ conservation strategy; it appears that protected area projects and policies are likely to remain detached from local and indigenous people's participation. Decisions as to locations and boundaries of protected areas, their goals and uses, are taken by central government offices with the advice or pressure from national and international NGOs, often without much local involvement.
It is important to point out that CBD effectiveness to reduce biodiversity loss and threats to it should be evaluated at many levels, i.e. local, provincial, national, regional and international, since all have responsibilities towards biodiversity conservation. In addition, different perspectives have to be considered, for example political, economical, legislative and biological (Brechin et al. 2002) . Given Mesoamerica's high global conservation priority, it is important to promote efforts that do not only preserve natural resources, but also integrate all the complexity that characterizes the region (Aguilar Støen & Dhillion 2002 ). Since it is one of the poorest regions in the world and the levels of marginalization for gross segments of the population are rather alarming, any attempt to conserve biodiversity in the region must and should include sustainable use and equity. The success of biodiversity conservation and management depend on the strength, involvement and commitment of social actors, as well as on the effectiveness of communicating policies and programmes. Effective communication requires the strong and active involvement of different stakeholders, such as NGOs, community-based groups, private investors, indigenous peoples, the scientific community and governmental agencies (Brechin et al. 2002; Chipanshi 2002; Dhillion et al. 2002) .
